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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a television system and its method 
in which a viewer selects other different camera angle and audio 
program given to audio and video signals of a different service 
without deviating tuning from a primary channel. 

SOLUTION: Audio, video and control data are transmitted as a 
packet data stream having control data to designate a pre-assigned 
channel (e.g. channel 10 for network X). A set top terminal 70 
receives and processes the data stream according to a command of the 
user. Control data in the data stream are used to provide an on- 
screen graphic display on a television receiver and then the user 
selects a valid camera angle and an audio program without changing 
the television channel in the case of viewing, e.g. a sports event 
like a football game. 


7/28/05, EAST Version: 2.0.1.4 


COPYRIGHT: (C)1998,JPO 


7/28/05, EAST Version: 2.0.1.4 


(19)H#HfciW? (JP) 02) £fc H & & (A) (ll)tffFfl«&H## 

#H¥10- 136277 

(43)4iKB ¥*£1<MP(1998)5J!22B 


<51)IntCL e 


FI 


H0 4N 5/44 


H04N 

5/44 H 

G0 9G 5/00 

5 10 

G09G 

5/00 5 1 0 S 

H0 4N 7/08 


H04N 

7/08 Z 

7/081 






m w »*s<«Ri6 fd nmmm® (£5im> 


176270 

(71)fflHA 

592172367 





(22)tfHKB 

9^(1997) 5^290 






GENERAL INSTRUMENT 

(31)flBfe*^«## 

654901 


CORPORATION 

<3g)«jfcH 

1996^5^293 



<33)*5fctt£BS 

*S (US) 


b ■ - 7#x-:x-8770» 







(72)#9i# 

• 5V — • iVy^LVv h 








n-^>F-7^n.-1377 



(74)ft»A 

#3± tirrt a* 


(54) BSflo**] ««E#Mij^iBtr5 i ^R«^--5 : >f*&^rr*#a^¥^;io i vif«ff 


>y Mfcr-^xb y-Art-ei*{I$ft&. -fey h h 77 



i 


(2) 


ffliPPl 0-1 3627 7 

2 

/V7 -/ \zy?t$ jttfXDV «y b*y :/#8k . fffESIS 1 * 


mm\ ] -KtE^RVm 1 ftfflth- b'X<D^& < k ir**«S?W6»L. frS^2*ffl-9--h*XW|^Bffi 

■yty^gfc, tBE»lf-v**«*TfcyBSL. '> [fMlO] -&fi^&tfm#fi^-b^<94«5:< 

&< k hut ^<nmM-^m^MmM^.-m^"f- t fctAko^aMt-^twiw-iT-^^^tf^^v 1- 

[IWW2] ll««lfcB«^iSSrc»->T. 1WHR- ;^T'*oT,giRi^£-$-;t£Igk. 

ft#OMSr-^ti^ ! 5:< k k-o«D*-T 4 b* £ LT . ««aR-fi^S: 15fE® 1 *A«i^7 «y 

«na^-y h^tiftT-^xh'j-^jm^ti, m ^mn^-^^mmz^th^Mb . a^jss 

OYTVrt v 9ir-9 £ *ffi-rs£»«D«ffi¥«i: , *»& [ff#3 1 2 3 lft£JI 1 0 ifcli 1 1 

«xo#Sk , A^BRS^B. 9L.&te<b fc— ^^lalEa*ffl^&^iu^?-fl^ 

[11^51 M^1^4Wv^|i3WM«»«r 07y^»/7T-?£8ff-f&Igk, *»fe*4ki* 

^5:^-tS^y>«J--lf-f y^-7i-xk, [ft*Jll 3 ] f»£JSl 0A»fe 1 2tf)wr*uMAfc-3K: 
Sgg. 30 smcr>m;~Ch->X , SfefclHSMMr^tBSLr* 

^U-VT-f X7W (0SD)^77 -f ^70t7t? [ff*«l 4 3 SMI 0*>& 1 30VYfft#££aB 

rolfiS?-*!^ ZMIRTt lz?y 7 UAht -f X7 im&S 1 5 3 SB 1 *Aft5S^ fcfWM"* JB 1 £8. 

Mfcfcfc&*\ fci*«Bttro-fe-ylM:, •9--b'XO{i#atJ f ®2^-»?--h*X(Ofi^-tc^lB1-S 

7^*v1«4i--«ffii^*Sat:J:-5T4«Sr<fcfc 40 £»Eft^K:JGSU. fneS2#fi-9--b'x«mffi{l^- 

-aw«K-i>C^aKftl«flr < k t>-a5«Bi^-€# (liSI 1 ft*l«S^7 -y wy-ftlMk. . m 

(T>r-?<mnn&ni&<hW§&---- flzi t>ti sSMl ^**)Um^tzff>&L, Bul2m2Sfi-9--b'x 

bmm.. \m%% 1 6 3 mm 1 5 tiB»<o^-cj>^T , ire 

-b*x<om#&lX^2#ifi-t-b*^«Oft^-fc*t*5-rST kM:5rS^2^^^;H§^fc#Kii-S, bZZOU 
m2Sfi-9--b'X(OH«E<t^2:Bii^l^-v^i^ : ? 50 [0001] 
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IWtkWfflH -f^t'^t^T^^^fiJiT^O^S LTfi*&tfDocument AVC-491. version 1, April, 19 

tfiJ: 0 V ^ 8Mcr> \zt*MS*— T 4 tt— b'X 93 Telecommunications StandardizationiiSlK, ISO-IEC 
ZH-t&Zttf-Z^ht&liZ, XVjLy-lZtfLiXZ 10 /JTCl/S(29A0Gllg£" Coded Representation of Pictur 

fc. TJ^/H&ftBct&te, ^-y;l^l/h'*7hV-? e and Audio Infomation"tiB«3<XT^S. ZbtZt 

tizwm.tz\i^~r)v^v\^m^<mmxf fzwEG-2h'T*izmt& af^m^cRx/mmcommit, 

/&t:immmm&f-i't']si/-jvzz&tim?$> zc\izm>$mtLxm.*&ts, mmmmm^ocvme 

hmmznLXnVZ^nX'hh. *~?l*&MfHX"f nt ISO/IEC lU72-6 April 2. 1993S£"Revised Synta 

IsflViyW f-f-f xytfT^n?? *y/77 1/3 x and Semantics for KPEG-2 Video"fc:E®$<lTV^ 

-FlcJKoTgfc-^idfc:, T^'^x^bTIHtaa 6. mmi)Z>i>cot LX. ZZiz^JcMk LTfi^ji 

tfgfta#^^T^n^gfcK~>T#;b£ i #83 trtOtt, Document MC58VDP/D,S*x-^^-hS*" 

f^ilS. MPEG-2/DCII Video Decompression Processor" Motorol 

[0003] L* J L, ilWl^f^ yp-f — fti^hh a Microprocessor and Memory Technologies Group, 19 
VlTi??)l^U\zimftTmmZnWrtlif%e>%: 20 94T-& 1 ). *££{;WE(^2&tmgiCipherIIffifB3:(£Bi 

fcvm$s<mirti*mr-t2> ztc^mzx ix&mz 1 0 0 0 6 i mpeg^-x^a (aix*e^aisA-c*s 

54*^890MHz^COX^^ WHtyOgW ST tfut6MHz COS&cODigiCipherll ) fcfcWt , h V-J*&1z 

&®mftxmmztix^h. mm. $t%<DTi'Wm amt?^i-rux^ xim^M^y h<og&*vh 

*^66MHz«9*"<? Wl/P*9xl<'b'fi#<9jgjgfc LTf- Ttt&ftT^S. #'^>y MiSSTr— *JH88/*4 

**A'3*BMU -*f-A'^4»i66*»i?>72MHz^T' r-T&D. *ftA«/<>f h«ft*W>40li/tjr"y r-A.y 

0*^?WMc3WST£>;h.T^I>. £<Or rtLXfemZtiX^Z. br*. *-r-r Pittite 

-x^/b'T**!^!, ^fflWfUt'Wi^ilS 30 Ta^84A>rhT&?>. U>>U ^ftfWinM-.rt'- 
^ttSS^i&^T^-b'XTnMM [0007] S&t. $£^±&:yM Sy^&tflMf 

MSr&oT, 23bUJtJJdU£SU0B£A^V^ imfc<W-t'xa>X-*yViM£&m'*7-v 

mi mm. l.2GHz) xmM.*miX5-x.t>tiZ,. ® MtThfzihWyruyx9^r?:^-x.^tzibtz, %® 

iii\ff)W^<m<mm\tmmmmtLx^hixh. s ?(pid)£mj. zcr&mtTut'mmm^nm&t 

?timb.%®ftTM$zti, -t^-xm-^^Mzm-h 'Vz£~>xffi$%ixz?-vx%.m mm, v*-\£x 

wmwr~?\mm- (mm, 75.25MHz) xmmz it?, i«jft*/^7r) mz&ttit. pid& 

. *lS . tfcS £ Xt%7/1>- 5 y*' (grooming) 'J ~7)\rfT 

[0004] Tis?)\^mm\i., mfcx*.? hfuz ]s*is>r®miziiLxm&tL&. v?*. 

±™m&z®m%>tz#>\z, ri-^msi^mix *£fzimmmT-*<r>t§&, msfriwyomti 

v^s. mm. mwi^y^tvwmsi^x, 10 tzWyvoxyv-ui, m^t'T*. 

t.xcr)Wm^^wmfwm^u^xmz^xw£fi tz^t^mf-^-Mx^v^y^ ox h u -ASr-e-fi 

S^fctT'&S. ^$fl^SiRifiT^b'(HDTV)g®{i -fil^-r. *t9A7W!r<? hlt^v Y^^THm 
[0005] £i*frTS 50 [0008] »-t'W^ . y hf-^Xb U-A 


T5j-T-^*ii^^ yh<±, mm, nm-t*-? 


mm&xzmwmth. 

[0002] 


aT-r^^UbW2rj*^tSfcft<0tAi:OOatS 
it. MPEG-2SlgTJ)oT, z<r>mm\izz£m$Mt 
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tf, f-uWgy. AV/tttmo 

i$!&m*-TJ*$m) ^ti. mz, ws%\i, ® 
%.c?mm-t'A7wy (mux, *>yhv-? 

X) \iZ#m-&1-v*)V%fe (Wz.fr. Tv*)V2) £ 

% , * -y b*7-:7 X*^<9#ffi#?-$ -f;l^Jt!«l$ 
60*^66MHz (fWt'ft^S) rttf l/t't^-i.^ 

[0 0 0 9] 3£>fc. hT-*XMJ-Artfcj! 
<f Jut t — ? \±-%Wm.<F>x 9 y -y±r -r 4 £ 
i-Mz&UXfyy A -y ?7*o-b >yif 

8&i$i§»i^-* *;w£ u x h r >y :rn>m#4 h £ 

MzTYXsXZtmh. 

looio] m^mm^m^r-tix zmm-t z t 

*fj&f S-r-*'**? haW**3*i. WBratx 
*l5. Wc. SfiE&PID£:£1-5^-:yV^.yMi. t 

[ooiii mianx o \z, T : s?)\rri't'm.mjitii<7) 
mm*. mm<7)wmiznz!mt'T*RV*-T<*s: 

*&fe(r)7)b-7iz®3t-t&Ati-hizt ->XMz%&WL 
ftl-vyxZhti^-T. 40 
[00 12] 

7*--?,hlz£-?X^<L>im®lZtiX^&. LfcW 

5fc*OT^;H£fI§SK£-5-;i 5^fc jWJT*> 5 . 
^io&yvyb^ti:!-- 
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<^77 i))V • JL- if- • ^ y?-7x-X£-£*.5 

i*. mm, 2-?&±<7>v-t'x7wytfm-4'< 
yhitrrt-LxmtZ, fflamm--t'xTuj* 

[0013] d %mmit, &<cvtim%i£mtt 
i-s. mt\$, m^\mte?mm--vx\izmkLti 

<*m®.**i-z-h. mm, xx-vj^y^zmx^ 

mstthzkbx*z&. wRzrvtxa. wssmm. 
mizmazmfx%h^yx9 v-yfixruj (os 

^mzv. *Mz£'>xmsmiimg>izx?yYtz^z> 

[00 14] mol-ArfrUWW^XWZcr) 

£tm, tMz^xmmmm&^im')* 

X khJtf-* *)VW£Tm-^UftX-Wrir-\' b'fcfc 

v ^Tflfico-»:^ *>n&s* i t *«r«g-cs>5 i o izm 
&ztifz*<?)£o%mmmwx'bh. *%w±±M£& 

[0015] 

T^-bX-rSfcftt, 7-lsKffl&%iZftLTzS?>l't'T 

U v * try ?*®Wt h z b ^mb^-ttzihcnlimSL 

[0016] mz. ?-s-tyM±mi&»ir-b'x m 

t*;H0)l:ff5. ^*^Ji*?{i«]g#tc«L. 

T^iO#ffl-9--b*X £185 C t ifiX% h Z t tftblt 

[0017] ^-S-f/Hii^JR-fl^iSr^lf-^*^ 
tg^tv-yb-y^-rSfcyxo^S^^tf. ZtM, ^ 
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rat^WfcSEtli. izkjL.m&<aSi--t:T*Jaf 

£ t 4 f7 h &3tT$>& . 
[0019] 5 ^;W±4fcbV*&tf 

[00 20] ^-5^;W4^Jtm2f-v*;Hg^ : F (W 

«^£ft4^S&2^^-b'X<^-?£8ll 7^- 

{£, ^Wi2ojy_h<0-9--b'X7'a^^^*^— <D-f<. 
ybZW-LX^m. ZtzWS^^xeymfe 

[0021] 9— If-^i-fafrfrfclEg 
-f 4 Ji^ 'J h 3 y h u-;Iol- ■/ hWi^^i-if 
-f y ? -7 x-x frSstt. t L a.— y a!«5-ai--7 s < * 

/b-r^tr^-bx-rs^^A^L^tthJi, 

T^m^Or-^ £tU\Hzi§-z_ 4 . 
[0022] JtCcflfflSrllifeMcfc^T , 9- 5 

\z7*m<r>*fri>wtc* 4<t d&^yx? u-y-f 

4 X7VA (OSD) /57-(7 ?7o-t -x-9- £-§*r. 

tr, *7Vvhz9y->£ix&w&y*—~?"'/h(?)m 

[00 23] ffi«||te0?fc:fcv^T. *-$7VHi3&lf- 
fcff 3 35 1 #ffl-*f- b'XOfl^&tf® 2 « 
ffl-^-b-^^M^titlS-rSx-^Sr^^^-y Hfcr 
-9XhV-AZimt&. 9-$i-Mi, 1^ 
, !&2«fi-t-b';*c7)^£l& l f-v*;MB*T- 
tcv -/ vyr-th tzthcr)-? >y try ftUnW 
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w^r~^x<m^<nfr~9 £ s^jflwifr&gMfc^-*. 

4fctf>tf>#&£Mf. 3S2#ffl^-b';*<Olg#ttlgl^ 

[0024] *f j&*-&££t> Ml* . 
[0025] 

[fffiH^Hia^®] ^^'BtiOxl'b'ffi^Ji, 7 
•yh^-7Py*-A«OJ:3^»a£J.4|gt. Whii*^ 
, j*tttV*^4*&mpfflffi0#»t>, BJR-T4 

10 T^gyJrJ— iftftj^-frS. 

[0026] 7 -/ b^-^y-J^ifzltmeOXr^ 

-V4'<.>}'(D£o%£«7)fitM4'<->'htZ)5^X, S 

T*:*i*fi£«MLT^4. Jlitf, A3!lttfc:2 0££l 

?ixTV^4„ hfzlfi^X, V-\:xTxvV ffi 
K^fit WfeSr tow 3 WSrtc*-^ , fc*«D#* 

[0027] d<Odfc«#<<D^«r^5:3§£S:£t$ 
*4. A4ae#{4®±*^^^7fte2rJ; 

Sft5:J:'5#tf*^-C*>4. tAk 0<OffllB#»i 

s i t+<> yy—oy-^'mt: x vetsx-b** o t . 

tv&\\ T^-7>^-ti^-W^Jfej*^i.4iki,T 
4fcB«8lim^)VkotiS2ySH5r|6l*M*:4C:k 
tT-#4 <> 

30 [0 0 28] ^cOffit, aK^JiT7-'7yi>--5:^<W 

T. W&£\m&%tfW&T4V?9-tLxmiL, 
-r4dk*^4. 

[0029] -e-coffit, ^BH{J<fe«^>f T^Sttk 1 1, 

x9-?4x-rhziLftx%h. mm. t-fxroA- 
-f^-tj:oTaai$<i4i»Htt3v^, mmnsKt 
40 4^1 — u-^-f yatxroy h*v ; 799-tmstr 

[0030] mmmt ix. smaRRBtmizt* 

~>X, *f*5-T4*fi-b^yh{i, tt»*»*nBiW»if 

50 ^izim^h^m^^w^iznm-hw^y^ 
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[0031] Mfjipxv^-f^ * y vmf%tMtm 

fiSr^S J; omm:**?~?4 XT* h Z 1 1Z X Sfll 

[0032] hi f±. *»«fc«d«FSfc. mm, s 

«W 1 aKHMfciS we . 7 -f -A- KlOiTrM 3 ft 
fcXtf-y^yMi, t*r^^7l2, 142UA6ICJ: 
oTt-^-Sit, *ft£{ittfE^&:*-T4:*:M- 
*K*-fttr. ;M512. 142itA6t±. f-Y*A'A. B& 10 
C±Ob'r*&tf*-T 4 *fI^£**t-?*t-$-*. S . 

[ o o 3 3 ] ^ */pa , B&tf CfrfeatfT^&tft* 
ASWfc. M^gg^fiSffllf-b^ToA^-tJ: 

■$ZtS'*f'ybttrr-fXbV-J±*:5-X-, Ztl^tlW 

**r b\m&wwzi. 9sensnrv^. ;^y bit 

X-^ ^. b U -A Jil.iBHreG-2^ itJiDi gi Cipherl 1 


[0034] K'^y h^f — ^fc^l^TW^/xy 
? UT^26tfc{tS^W-^-f y^-7x-X28*»<i> 
cO^ffll^-z-b-^t^^S. iHft^-y-fe-^ttb'T 30 

&z\tm&t&. 40 

[0035]$ fefcHIM >y -te-xli. M^tf , 7 4- 
^KlOW?? -f •/^fUTHWJ: o^V97 A y 

4 y^x-^Sr^tfCli:* 5 ^?.. 

o- . y Hi^^<7)-t 7 h7 y T*— 5 

^ya-KSixS^nyb-jL-^y 7 h^xrSr^ 

O. 3-FI4ffiW4JL— f>f>-^-7x-XXlfOSD 50 
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TO-t yHf^tf^-S^;U0SfP2r»l»rS. 

x)*fi5ixfcffi«tt. ^&^*/i^$raa J «83*t 

-T&Sffllf-b'XT-oyNM^- *>yhV-^ 

x) tmfrinh. 

[0036] Mffl%ffl5m s %mzT7±XX'Z%^ 

m^y^-n^H-t^tt, *<rxm.mm\,zmmzti 

j.W-^32fcfeV^^P3itS . 
[0037] v\-^r.y bf-^X h 
jltTS£422lt/Ty7 1 7-44^Hi3ilS. 

*>S . >y h ttrr-?A b V -A(±^r-7*;l^. y FX 

yb-wmw&y^-z^ti. zzTn-xfoj-ut'xf- 

K<s\-y bx.ybi^Xr-M.^u—^tzi^xfm^ti 
h. Wmt'hh. mffi&frt>liiJ}2tv£J*'!r>yb'r-f 

EC)xyn-^<3(y\^i?,<x, -eco^fiffltcspfilSix 

Ap-^32tfcV%T^P$flS. / 
[ 0 0 3 7 ] ^^>y -bT—fZ. b 

atTisS42&rxr>-7 i ^44^m$^s. 

A»S . /tjr > y MtT-?* h U -A{±^-y;l^.-y Kx 

/^.<^-y Kxy Ki/XrAjr^W-^fc:J:oTft!in$ii 
[0038] ZVAk. Wrv bT-9X b V -Ali^r- 

$iTJt^7*54, Mfi^TjkZtlfcV y?5&, 56, 57&l^58 
5r^*^-i.^>iii.. U>^58(ixUb'«J:o^^S 
80^S$*S3tK)(:^m^e60rt(50-b y >y7* 
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1 1 

?-$.-*-lV10^T-?XYV-J** i j-z.h. Kh~>X, 

[0039] m2\t, *muzm r-^ijftusm^ 

>yKxyF5Otf)&0T'*&. ^-/YitT-fXYV- 

it. ^^-7;H-Tl^^-ra)^^-i.^S. vjWI' 

-7x-X240A*£>T-?£gftt6. 10 
[0 040] ^I^-^-f y^-7x-X24W±f-^^- 

mm. ft^-yty/f-^ii, 

t'X (flj.tf. *-y h!7-*X> A>*t-yhb77^-S 
■^iWHK^f-r^MS^F mm. ft^HO) 

XYV-^IZiSttlX^?>X$>^o . 8ELT. \7H 

x-yv^u-mm^^-^m^y-izm- 20 

x.y FX^U-flt?- £X7W r-*^Sf t vv?- 

•?-yty?'-rhZtl>T'Z& Q 
[004 1]ffcboT, ^-y KxyHf<l/-^li, 
^•y FfcT-?X h U-AtOjf-x-f *&t* t'T^r^ 30 

2302ratTSlffilx-^^jfA-rSifc* { T§S. fl* 

y*r-oy%?i\Z9- s -r^ofcffi tx-^-i. ^tih^y 

•y Mfcr-?X h U-Ac7)t'T^i:^-rfl:§it# 

vv-?w&4^yy<r>u-i})VT J t-*7yy--(nfflm: 

4 r-*»*|Bl t-f <y Y SrtfA- Lfci d &fif . >y Fx 
>-F*^-:mM&£>^-b'XT0MMr-;itp£>0;r 40 
-r -f b'x"#£^/l^7ft^£iHfflT-?£3-;t 
6 . «K^«-eco^lTtcP«lfc:iiBB? fi& J: o £ , u 
trxn?77 4 ivVA y?-7 x.-x*wtx-$~ J <X<?> 

[0042] fflamz, ^-y FxyK*M/-^liiA 
fifc^ft/dB^^fcftoT^T'y YWrr-9X hV- 

thm&tth. mm, m-^--t'xm^u.^x 
v*iwtfcM iy h<o-^-f^/t'f*if» 
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»t-t *&vt'T*mmizT?-tx-t& j 3t**r 
'V*isyxmzm*i\>^®inmizftr>T?'>u- 

[0043] x-V^l'V >y ty/f-^ , OSDr-^ , 

x-x240fc:J; 9MB^&fca6fc*t y250rtfcft#$ii 
2*Ut^T-y F-ftf-?X F U-Art(c4ifeh., 'v.y 

JHflfteof-r -/ b^ffi* 'J X FT -y Tf-?»# 
ffl#>f K£5-i.££fct>-?&*. fflfl>v-*x<f V^1ff 

x&&3ct& k iz^-z. t>tlh . 

[0 044] LfrLlMLtiXdlz, ffi^^-yHtf 
y y -AtiSK#<o*e<or>x-tfcBSSHi$ 
KS2iScSI«S(DBS)Mmi: LTttt^^-toJ: 
5 ^^fi . m 2 <D*^ >y Kxy h' 50WJ: ^ ^r^-^Wil 

iiA^-y^S'vy KxyKt-f«n^n^«ot^<ig 
[0045] 03li, ^^BBttSd^^^ yHt-f 

f vter—** v y -a«x>- ^ y 
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1. Title of Invention 

MULTI-CHANNEL TELEVISION SYSTEM WITH VIEWER -SELECTABLE 
VIDEO AND AUDIO 

2. Claims 

1- A terminal for processing a packetised data stream 
including data corresponding to a primary signal and at 
least one alternative signal of a first programming service, 
said primary signal being associated with, a first channel 
designator r said tormina 1 comprising s 

mapping means responsive to a selection command for 
mapping said alternative signal to said first channel 
designator? and 

means responsive to said first channel designator for 
providing the data of at least one of said primary signal 
and said alternative signal to an output device for 
reproduction. 

2. An apparatus in accordance with claim 1, wherein 
said data of said alternative signal comprises at least one 
of audio and video data. 

3. An apparatus in accordance with claim 1 or 2, 
wherein said packet! zed* data stream is compressed, said 
apparatus further comprising; 

means for unpacking said data stream to recnver said 
data corresponding to said prinary signal and said 
alternative signal; and 

decompressing means responsive to said selection command 
fcr decompressing the unpacked data of at least one of said 
primary signal and said alternative signal. 

4. An apparatus in accordance with claim 3, further 
comprising: 

means coupled between said decompressing means and said 
output device for modulating said alternative signal at a 
carrier frequency In response to said selection command. 
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5. An apparatus in accordance with one of the 
preceding claims, further comprising: 

a user interface for providing said select ion command in 
response to a user-provided conniand- 

6. An apparatus in accordance with claim 5 # further 
comprising: 

an on-screen display (OSD) graphics processor 
operatively associated with said user interface, said OSD 
processor providing a graphical display to allow the user to 
choose said alternative signal via said user-provided 
command for reproduction by said output device. 

7- An apparatus in accordance with claim 6, wherein 
said OSD processor provides a graphical display to allow the 
user to choose said primary signal and said alternative 
signal via said user-provided command for concurrent 
reproduction of data of at least part of said primary signal 
and at least part of said alternative signal by said output 
device- 

8. A terminal for processing a packetized data stream 
including data corresponding to a signal of a first 
programming service which is associated with a first channel 
designator, and a signal of a second programming service, 
said terminal comprising: 

mapping means responsive to a selection command for 
mapping said signal of said second programming service to 
said first channel designator; and 

means responsive to said first channel designator for 
providing the data of said signal of said second programming 
service to an output device for reproduction. 

9- An apparatus in accordance with claim 8, wherein 
said signal of said second programming service is associated 
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with a second channel designator which is different than 
said first channel designator. 

10* A method for providing a packetized data stream 
including data corresponding to a primary signal and at 
least one alternative signal of a first programming service, 
said primary signal being associated with a first channel 
designator, said method comprising the steps of: 

providing a selection command; 

mapping said alternative signal to said first channel 
designator in response to said selection command; and 

providing the data of at least one of said primary 
signal and said alternative signal to an output device in 
response to said first channel designator for reproduction. 

11. A method in accordance with claim 10, wherein said 
data of said alternative signal comprises at least one of 
audio and video data. 

12. A method in accordance with claim 10 or 11, wherein 
said packetized data stream is compressed, said method 
comprising the further steps of: 

unpacking said data stream to recover said data 
corresponding to said primary signal and said alternative 
signal ; and 

decompressing the unpacked data of at least one of said 
primary signal and said alternative signal in response to 
said selection command. 

13. A method in accordance with one of claims 10 to 12, 
comprising the further step of: 

modulating said alternative signal at a carrier 
frequency in response to said selection command. 
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14. a method in accordance with one of claims 10 to 13 r 
wherein said selection command is provided in response to a 
user-provided command. 

15. A method for processing a packetized data stream 
including data corresponding to a signal of a first 
programming service which is associated with a first channel 
designator, and a signal of a second programming service, 
comprising the steps of: 

providing a selection command; 

mapping said signal of said second programming service 
to said first channel designator in response to a said 
selection command; and 

providing the data of said signal of said second 
programming service to an output device for reproduction in 
response to said first channel designator. 

16. A method in accordance with claim 15, wherein said 
signal of said second programming service is associated with 
a second channel designator which is different than said 
first channel designator. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a system for 
5 processing packetized audio and video data at a television 
set-top terminal. More particularly, the system allows a 
television viewer to select specific camera angles and 
audio feeds of an event which is broadcast by a 
programming service provider. 

10 Digital transmission of television signals has 

become increasingly popular since it can deliver video and 
audio services of much higher quality than analog 
techniques. Digital transmission schemes are particularly 
advantageous for signals that are broadcast via a cable 

15 television network or by satellite to cable television 
affiliates and/or directly tc home satellite television 
receivers. It is expected that digital television 
transmitter and receiver systems will replace existing 
analog systems just as digital compact discs have replaced 

20 analog phonograph records in the audio industry. 

However, a substantial amount of digital data must 
be transmitted in any digital television system. 
Furthermore, transmission bandwidths and carrier 
frequencies are often constrained by the need to maintain 

25 compatibility with existing equipment. Conventional 
analog radio- frequency (RF) television programming is 
transmitted in an assigned 6 MHz bandwidth in the spectrum 
from 54 to 890 KHz. For example, conventional televisions 
recognize "channel three" as the designation of the 
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television signal in the spectrum from 60 to 66 MHz, while 
"channel four" is assigned the spectrum from 66 to 72 MHz. 
Moreover, in many digital set- top terminals, the received 
audio/video signal is converted to a predefined spectrum, 
typically channel three or four, before being provided to 
the television for display. 

While a digital television signal is converted to a 
television-compatible spectrum at the terminal, the signal 
may be transmitted to the terminal from the service 
provider in a variety of ways. For example, the digital 
transmission may be provided over a cable system, or via 
satellite at a frequency (e.g., 1.2 GHz) which is well 
above the terrestrial broadcast band. Transmission within 
the assigned 6 MHz bandwidth is known as an "in-band" 
transmission, while transmission outside of this region is 
known as an n out-of -band" transmission. Moreover, while 
video and audio data which comprise a television program 
are transmitted in the 6 MHz band, auxiliary control data 
for all channels is transmitted out-of-band (e.g., at 
75.25 MHz) . 

Digital transmission techniques are superior to 
analog techniques since they can use the available 
spectrum more efficiently. For example, using known 
digital compression techniques, up to ten conventional 
television programs may be carried in a 6 MHz bandwidth 
with standard resolution. Proposed high-definition 
television (HDTV) systems provide greater resolution but 
consume additional bandwidth. 

One way to transmit compressed digital data to a 
receiver is in the form of packets contained within a 
packetized data stream. Typically, the packets carrying 
the compressed video data will be multiplexed with other 
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packets which, for example, carry corresponding audio data 
and control information which are necessary to reconstruct 
a television signal. One standard for transporting 
digital television signals in this manner is the MPEG-2 
5 standard, details of which can found in document AVC-491, 
version 1, April, 1993 published by the Telecommunications 
Standardization Sector, Study Group 15, Experts Group 
4ATM-Video Coding of the International Organization for 
Standardization, IS0-IEC/JTC1/SC29/WG11 entitled r 'Coded 

10 Representation of Picture and Audio Information, " 

incorporated herein by reference. Further details of the 
video syntax and semantics for MPEG-2 video can be found 
in International Organization for Standardization document 
ISO/IEC 11172-6 dated April 2, 1993 and entitled IRevisec 

15 syntax and Semantics for MP3G-2 Video," also incorporated 
herein by reference. Also of interest , and incorporated 
herein by reference, is document MC66VDP/D, a preliminary 
data sheet entitled "MPBG-2/DClf video Decompression 
Processor, " ^Motorola Microprocessor and Memory 

2 0 Technologies Group, 1994 which describes a video 

decompression processor using the KPEG-2 and DigiCipher®Il 
standards . 

In the mpeg-2 system (and the similar DigiCipher® II 
system proprietary to General Instrument Corporation, the 

25 assignee hereof) a transport stream, or transport 

multiplex is made up of a contiguous set of fixed length 
packets. Each packet is 188 total bytes in length, with 
the first four of those bytes being defined as the packet 
header. The payload portion of each packet, which 

30 includes either video, audio or other data, is thus 

normally 184 bytes. However, a variable length adaptation 
field may be provided to extend the header, when required. 
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When am. adaptation field is present, the payload portion 
cf the packet will be correspondingly shorter. 

Furthermore, various timing and identification 
information is provided in different portions of the 
transport stream. These include a packet identifier (PID) 
found in the transport header of each transport packet to 
provide a reference number for identifying the transport 
packets carrying a specific service component. This 
number is included in a service definition (e.g., service 
map, or channel map) used by the receiver to identify 
those transport packets required to reconstruct a 
television program signal. The PID may also be referenced 
for various grooming and remultiplexing functions. In the 
case of video, audio or isochronous control data, the 
stream of packets labeled with a single PID represents a 
single video, audio or isochronous data service elementary 
stream, respectively. Each type of packet will have a 
different PID identifying the packet type. 

The packetized data stream of a programming service 
is received by a subscriber via a receiver/de scrambler 
that is typically embodied in a set-top terminal. The 
terminal decompresses and decodes -the digital data and 
provides the corresponding video, audio and data to an 
output device (e.g., a television, video recorder, and/or 
separate high-fidelity audio system) . In particular, the 
viewer selects a channel designation (e.g., channel 2) 
that corresponds to a particular programming service 
provider (e.g., network X) . The channel map data of the 
packetized data stream maps the data from the channel 
designator to the corresponding programming service 
provider. For example, when a viewer selects "channel 2" 
on the set- top terminal, programming from "network X" will 
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be processed at the terminal and provided to the 
television at a fixed, pre-defined carrier frequency, for 
example, in the spectrum from 60 to 66 MHz (television 
channel 3) . 

Moreover, data carried in the packetized data stream 
may be used by a graphics processor in the terminal to 
provide an on-screen display of available programming . 
For example, the display may provide a program guide which 
lists the program name, viewing time and channel. 
Additionally, such data may be addressed to particular 
terminals to provide individual account and billing 
information. 

When the viewer selects a particular programming 
service to view, the corresponding data packets are 
retrieved and decompressed to allow reconstruction of the 
corresponding video and audio signal. In particular, data 
packets with the appropriate PID are demultiplexed, 
unpacked and provided to a video decompression processor. 
Finally, the video and audio signals are modulated at a 
specific carrier frequency and provided to the television 
for display. 

As can be seen, the advent of digital television 
transmission techniques provides high fidelity video and 
audio to subscriber's homes, and further provides the 
opportunity for new services and features for both 
entertainment and educational purposes. Moreover, such 
programming presents lucrative marketing opportunities for 
service providers and others who market programming to 
specific demographic groups, including, for example, those 
who enjoy sports programs, movies, children's programs and 
the like. 
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However, conventional systems are somewhat 
constrained by existing television signal spectrum 
requirements and channel mapping formats. Accordingly, it 
would be advantageous to provide a digital transmission 
5 system for re-mapping the channel assignment of one or 
more selected audio and video signals of a programming 
service. Furthermore, such re-mapping should occur 
according to user-provided commands. Additionally, it 
would be advantageous to provide a graphical user 

10 interface to assist the user in selecting the audio and 

video signals. The user interface should be able to group 
the alternative audio and video signals which are 
associated with a primary channel of a programming 
service- The system should be able to group additional 

15 audio and video signals of an additional programming 

service provider when, for example, two or more service 
providers are covering the same event. Furthermore, the 
system should be compatible with existing packetized data 
transmission protocols and channel assignment data 

20 provided by programming service providers and/or cable 
system headend operators. 

Such a system would have numerous advantageous 
applications. For instance, a viewer could tune in to a 
primary channel which was associated with a particular 

25 programming service. The programming service could 

provide additional video and audio choices that the viewer 
could select. For example, a viewer watching a sports 
event could select different camera angles and different 
audio feeds that are provided on the different audio and 

30 video signals of the service without tuning away from the 
primary channel. The selection process could be carried 
out via an on-screen display {0SD> that is intuitively 
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easy for the viewer to operate. For instance, a display 
of a football stadium with different color-coded or . 
numbered regions can allow the viewer to easily select the 
desired viewing angle, thereby providing the sensation 

5 that the viewer is actually in the stands. 

Furthermore, it would be advantageous for such a 
system to be arranged so that other channel assignments 
would remain intact, thereby enabling other viewers to 
view other primary channels at another television in the 

0 same home at the usual pre-assigned channel designation. 
The present invention provides the above and other 
advantages . 
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SUMMARY OP THE INVENTION 

The present invention provides a method and 
apparatus for allowing a television viewer to control the 
re-mapping of channel assignments in a digital video 
decoding terminal in order to access alternative video 
and/or audio signals of a programming service provider. 

In particular, a terminal is presented for 
processing a packetized data stream which includes data 
from primary and alternative signals of a first 
programming service (e.g., network X). The primary signal 
is associated with a first channel designator (e.g., 
channel 10) . The channel designator is used to inform the 
viewer that he can view a particular programming service 
at a particular channel which is indicated by the 
terminal , 

The terminal also includes means for mapping the 
alternative signal to the first channel designator. This 
means that the alternative signal, such as an audio/video 
signal, can be found by the viewer at the same channel as 
the primary channel. The viewer, who has come to 
associate "channel 10" with "network X" therefore knows 
that he is still viewing a program of network X, even 
though he has the opportunity to view and listen to a 
number of alternative video and audio selections. 

The mapping means is responsive to a selection 
command such as that provided via a microprocessor. The 
selection command may be a default command that occurs 
when the viewer does not select alternative audio/video, 
when the alternative service is not available for a given 
programming service at a given time, or when the viewer 
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has not been authorized to access the alternative 
audio/ video . 

The terminal also includes means for providing the 
data of the alternative signal to a device for 
5 reproduction of a video and/or audio program. This may- 
include, for instance, a video decompression processor and 
a modulator which provides a signal having a carrier 
frequency which is compatible with the television or 
display monitor. 

10 The terminal may also process data from a second 

programming service (e.g., network Y) , which has a second 
channel designator (e.g., channel 11). The user can 
select the data of the second programming service to be 
displayed under the first channel designator (channel 10) . 

15 This may be useful, for instance, when two or more service 
providers cover the same event, and the viewer wishes to 
have unified control of all available audio and video 
options . 

The terminal may include a user interface such as a 
20 hand -held remote control unit which is responsive to a 
user-provided command. If the user does not enter a 
command to access the alternative -audio/video, a default 
setting in the terminal provides the data of the primary 
audio/video signal to the television. 
25 In a particularly advantageous embodiment, the 

terminal includes an on-screen display (OSD) graphics 
processor which allows the viewer to interact with the 
terminal via a graphical display to allow the user to 
select among the available audio/video signals. The user 
30 may choose to view both the primary and alternative video 
signals, for example, in a split-screen or picture in 
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picture format, while listening to only one of the audio 
signals . 

In an alternative embodiment, the terminal processes 
a packetized data stream including data corresponding to a 
signal of a first programming service which is associated 
with a first channel designator, and a signal of a second 
programming service. The terminal includes mapping means 
responsive to a selection command for mapping the signal 
of the second programming service to the first channel 
designator. Additionally, the terminal includes means 
responsive to the first channel designator for providing 
the data of the signal of the second programming service 
to an output device for reproduction. The signal of the 
second programming service may be associated with a second 
channel designator which is different than the first 
channel designator . 

Corresponding methods are also presented. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention allows a television viewer to 
select among a choice of available camera angles and audio 
feeds when viewing a program such as a football game . An 
5 interactive graphical display informs the user of the 
available options. 

Currently, in many broadcast events such as a 
football game or other sports event, service providers use 
several cameras and audio feeds in order to provide 

10 viewers with a variety of camera angles and sounds. For 
instance, over twenty cameras are typically used in a 
professional football game broadcast . The service 
provider therefore must decide which camera angle and 
audio feed are transmitted to the viewer based on its best 

15 judgment of what the viewer is interested in. 

This inevitably results in many compromises, since a 
particular viewer may prefer a particular camera angle, 
such as an overhead view, while another viewer prefers a 
close-up sideline view. Moreover, one viewer may prefer 

20 to hear the game broadcast by a first announcer, while 
another prefers a second announcer-. The announcers may 
provide alternate language broadcasts, or nay slant the 
coverage toward one of the participating teams. 
Alternatively, a viewer may not want to hear the announcer 

25 at all, but may wish to listen to a field-level audio 
feed. In accordance with the present invention, the 
viewer can act as his own programming director and easily 
switch between available video and audio signals . 

Alternatively, the invention may be used with other 

30 types of programming to allow the viewer to interact with, 
and customize the programming to his liking. For 
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instance, in a movie transmitted by a service provider, 
the viewer may be afforded the opportunity to select 
different story lines and plot characters. At predefined 
points in the movie, the program will pause and the viewer 
5 can select from a variety of options. In accordance with 
the viewer selection, the corresponding programming 
segment is displayed. 

As a further example, the invention may be used for 
educational purposes. For instance, an educational 

10 lecture with a multiple choice exam may be broadcast to 

the viewer. Depending on the viewer's selected answer, a 
corresponding programming segment will be displayed which 
informs the viewer if his answer was correct. Then, a 
programming segment corresponding to either a review 

15 lecture or a more advanced lecture cam be displayed. 

Numerous other applications exist which would 
benefit from allowing a viewer to customize programming to 
enhance its entertainment and educational value. 

Figure l is a diagrammatic illustration providing an 

20 overview of an encoding, transmission, reception, and 
distribution scheme in accordance with the present 
invention. In one embodiment of the invention, a sporting 
event played on a field 10 is monitored by video cameras 
12, 14 and 16, which include corresponding audio feeds. 

25 Cameras 12, 14 and 16 provide video and audio signals on 

channel A, channel B and channel C, respectively as shown. 
While three cameras and audio feeds are shown, it will be 
understood that additional cameras and audio feeds may be 
provided on additional channels. Furthermore, the audio 

30 feeds need not be associated with particular cameras. 

The video and audio signals from channels A, B and C 
are provided to a processing function 22 of a transmitting 
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apparatus 20 . The transmitting apparatus 20 is typically 
located near the field 10 in an equipment vehicle used by 
the programming service provider. The processing function 
22 digitizes and compresses the video and audio signals cf 
channels A, B and C. Function 22 provides a packet ized 
data stream that includes video, audio and other data in 
separate packets, each of which is identified by a 
particular PID, The packetized data stream may conform to 
the aforementioned KPEG-2 or Digicipher® II standards. 

The packetized data is combined with control 
messages from an operator interface 28 at 
inultiplexer/encryptcr 26. The control messages include 
information on the locations of the video cameras and 
audio feeds. For instance, the control messages will 
specify that video camera 16 is located at the end-zone of 
the field 10, video camera 14 is located at the sideline, 
and video camera 12 provides an overhead view of the field 
10. The control messages may also specify that «. 
particular audio feed is associated with a particular 
video camera, and may specify that a particular video and 
audio signal/ e.g., channel a, is a default or primary 
signal which should initially be displayed on the viewer's 
television. 

The control message may further include graphics 
data which/ for instance, provides a graphical display of 
the field 10 and the relative locations of the cameras and 
audio feeds. Additionally, the control messages may 
include cede download packets, channel map information, 
frequency table information, and virtual channel 
assignments. A code download packet includes computer 
software that is to be downloaded to a viewer's set-top 
terminal . The code controls the operation of che 
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terminal, including the associated user interface and OSD 
processor. The channel map information assigns a 
particular transmission spectrum to a particular 
programming service provider. Information transmitted 
5 over a particular spectrum may be re -transmitted ever a 
different spectrum as long as a sufficient channel 
bandwidth is maintained. The channel map information 
accesses the frequency table information to accomplish 
this task. A virtual channel assignment associates a 
10 particular channel designator {e.g., channel 10] with a 

corresponding programming service provider (e.g., network 
X} . 

Encryption takes places at function 26 in accordance 
with one or more specified cryptographic keys to prevent 

15 unauthorized viewers from accessing the programming. Such 
encryption techniques are well known in the art. The 
packetized data stream exiting frou function 26 is then 
provided to forward error correction (FKC> encoder 30, and 
then modulated at QAM modulator 32 tc provide a packetized 

2 0 data stream that is ready for transmission. 

The packetized data stream is transmitted via 
antenna 40 to a satellite 42 and antenna 44. Although a 
satellite transmission path is' shown, it will ba 
understood that other transmission paths may be emplcyed, 

25 such as cable links and so-called wireless cable, which 
operates at microwave frequencies « The packetized data 
stream is provided to a cable headend processing function 
50, where it tray be combined with prograrriming received 
from other sources, such as local television stations. 

30 Additionally, control data is added by the headend system 
operator to control distribution of the programming. 
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The packetized data stream is then transmitted via 
the cable plant, shown generally at 52, to a number of 
subscribers in their homes or businesses. Conventionally, 
a hub and spoke distribution system is provided including 
5 a representative hub 54, and representative links 55, 56, 
57 and 58. Link 58 provides the data stream to the set- 
top terminal 70 in a subscriber's home 60 for display on a 
display device 80 such as a television. Alternatively, 
the data stream can be provided to the subscriber's home 

10 directly from satellite 42, via a home satellite receiver. 

Figure 2 is a diagrammatic illustration of a cable 
distribution system headend 5 0 in accordance with the 
present invention. The packetized data stream is received 
at terminal 210 and provided to a multiplexer 230. Local 

15 programming is received at terminal 220 and also provided 
to the multiplexer 230. The multiplexer 230 further 
receives data from an operator interface 240 which 
communicates with a memory 250. 

The operator interface 240 may provide channel 

20 mapping data, on-screen display graphics data, and 

terminal address data. For instance, the channel mapping 
data will specify that a particular programming service 
(e.g., network X) will be provided on a particular channel 
designator (e.g., channel 10) of a set-top terminal. In 

25 some cases, the desired channel mapping data will already 
be included in the data stream. Generally, the headend 
operator will have preset channel assignments for the 
different service providers. Moreover, the number of 
alternate audio and video signals provided from a 

30 particular service provider may vary. Accordingly, the 
headend operator may map the primary audio and video 
channel from the service provider to a new channel 
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designator, and may map the alternative audio and video 
channels to other channel designators that are not 
currently assigned. 

Alternatively, the headend operator may insert 
control data via the multiplexer 230 that groups the audio 
and video signals of the packetized data stream and local 
programming together. For example, the audio of a local 
announcer provided via terminal 220 may be grouped with 
the video of the packetized data stream provided via 
terminal 210. In this manner, local viewers may lister, to 
a local announcer's coverage of a nationwide network 
broadcast event. Furthermore, the headend operator may 
provide control data that groups audio and video from 
different service providers, such as when two or more 
service providers cover the same event. The viewer may 
then access all available programming via a single 
graphical interface, to be discussed in greater detail 
below . 

Additionally, the headend operator has the 
opportunity to group particular audio and video signals 
from the packetized data stream according to a tiered 
marketing scheme. Por instance, viewers who pay for a 
basic level of service may be authorized to access only a 
primary audio/video signal broadcast of an event. Other 
viewers who pay an additional fee can be authorized to 
access some or all of the other available audio and video 
feeds. The audic/video may also be grouped according to a 
rating scheme based on, e.g,, adult content, violence or 
the like. 

Channel mapping data, OSD data, and terminal address 
data may be stored in memory 250 for use by the operator 
interface 240. While some graphics data may be provided 
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in the packetized data stream received via 210, the 
headend operator may provide additional graphics data for 
use in an OSD at the viewer's television. For example, 
the display may provide a program guide which lists the 
program name, viewing time and particular channel mapping 
scheme. Other marketing information may be provided to 
allow the viewer to order additional services from the 
cable operator. 

As noted above, however, the packetized data stream 
may alternatively be transmitted directly to an antenna at 
the viewer's home. Such transmissions, known as Direct 
Broadcast Satellite (DBS) transmissions, do not require 
intervention by a cable system headend such as the headend 
50 of Figure 2. However, in such an embodiment, various 
control data and the like can be inserted at the satellite 
uplink -in much the same way that it can be added at a 
cable system headend. 

Figure 3 is a diagrammatic illustration of an in- 
band packetized data stream in accordance with the present 
invention. The packetized data stream from function 22 in 
Figure l is provided to encryptor/multiplexer 26. The 
data stream includes channel A video packets 310, channel 
A audio packets 320, channel B video packets 330, channel 
B audio packets 340, channel C video packets 350, and 
channel C audio packets 360. Also included are in-band 
control data packet PID 0, shown at 370, and in-band 
control data packet PID 1, shown at 380. The audio and 
video packets of a particular channel are shown grouped in 
a video/audio pair, but this is not required. For 
instance, an audio feed can be provided without an 
accompanying video feed. 
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The audio and video data packets are tirae- 
nrultiplexed by multiplexer 26 to provide the packetized 
data stream 380. The data stream 38G is modulated at a 
specific carrier frequency according to the transmission 
schene {e.g., via cable or satellite) and the programming 
service provider. For example, network X may use a 6 MHz 
bandwidth at a carrier frequency of 1.2 GHz to broadcast 
its signal over the satellite link (40, 42, 44) of Figure 
l. Moreover, the ten channels carried in a 6 MHz 
bandwidth may correspond to one or more programming 
service providers. Similarly, a single service provider 
may consume a spectrum of more than 6 MHz. 

Figure 4 is a diagrammatic illustration of an out- 
of -band packetized data stream in accordance with the 
present invention. The packetized data stream from 
operator interface 28 in Figure 1 is provided to 
encryptor/multiplexer 26. The data stream includes "code 
1" download packet 410, "code 2" download packet 420, 
channel map packets 430, frequency table packers 440, and 
out-of-band control data packets PID "C " 450 and PID n i n 
460. 

The control message data packets are time- 
multiplexed by multiplexer 2 6 to provide the packetized 
da-a stream 470. The data stream 470 is modulated to a 
specific carrier frequency (e.g., 75.25 MHz } that is out 
of the band used for transmission of the data packets 38 0 
of Figure 3 . 

Figure 5 is a diagrammatic illustration of a set-top 
terminal in accordance with the present invention. The 
set -top terminal 70 shown is used in conjunction with a 
cable distribution system. Alternatively, in a DBS 
system, the terminal 70 nay receive transmissions directly 
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from a satellite. la either case, one cr more packetized 
data streams are received at Input 5L0, then provided to 
an FEC decoder 520 and a demodulator 525. The demodulator 
525 has the capability to demodulate both in-band and out- 
5 of -band data streams. In the demodulation process/ the 
modulated signal is mixed* with a signal having the same 
carrier frequency, thereby providing the packetized data 
stream in a baseband signal. 

The demodula-ed packetized data stream is then 
10 provided to deraul tip lexer/decrypt or 530, where the 

encrypted data packets are decrypted and separated into 
two data paths. In a first path, control data packets 
such as packets 470 from Figure 4 are provided to a 
microprocessor controller 540, such as the Model 68331 
15 processor manufactured by Motorola Corporation. In the 
ether path, video and audio packets are provided to a 
processing and decompression function 555. 

The control data packets, which include code 
download packets, channel map packet data, frequency table 
packet data, and other miscellaneous control data are 
received and stored in memory 560, vhich may comprise a 
random access memory (RAM) . The object code from the code 
download packets is executed by the microprocessor 540 and 
OSD graphics processor 545 to provide the alternative 
audio and video capabilities of the present invention. 
For instance, the "code l D packets 410 may include code 
related to on-screen graphics, while the "code 2" packets 
420 relate to channel mapping and grouping. Additional or 
fewer code packets may be provided as required. 
30 Alternatively, the code need not be downloaded from the 
packecized data stream, but may be installed at the 
terminal 70 locally, either at the time of manufacture, or 
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by the viewer via an access port and a sc-called "smart 
card." A smart card is a credit-card shaped object that 
includes a memory for storing code. When inserted into an 
access pore of a terminal, the code is downloaded to the 
5 terminal's memory. Channel map packet data, frequency 

table packet data, and other miscellaneous control data is 
also received by the microprocessor SO and stored in 
memory 560 as required. As mentioned, the channel map 
data and frequency table data assign the data packets of 

10 the various programming services to channel designators 
according to a PID in each incoming data packet. 

The microprocessor 540 also receives a signal from a 
user interface 535, which is responsive to viewer 
commands. Such commands may be issued via an infra-red 

15 light emitting remote control / a touch- sensitive screen, 
voice recognition, or other convenient mechanism. In 
accordance with the present invention, the OSD graphic 
processor 545 and display device 580 provide a 
particularly advantageous arrangement. The OSD processor 

20 545 receives OSD data provided by either the programming 
service provider and/or by a cable headend. The OSD data 
allows the processor 545 to provide a variety of graphical 
displays on the display device 580, which may fce a 
standard television, or alternatively, the graphics 

25 display may be provided on a separate display device such 
as a video monitor (not shown) . The display device 5S0 
reproduces the data of the audio and video signals. 

In response to OSD data received via the packetized 
data stream and the code download packets, the OSD 

30 processor 545 can create a graphical display that informs 
the viewer of the various audio and video options 
available. For instance, a graphical display of a 
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football stadium may show various segments of the stadium 
as color-coded or numbered regions. Icons which represent 
available viewing angles and audio feeds may also be used. 
The graphical display may allow the viewer to choose team- 
specific video and audio configurations that will provide 
coverage that is slanted toward the home team, for 
instance (e.g., press °l n for home team coverage). In 
this case, the audio would include announcers which are 
partial to the home team, while the video includes 
additional coverage of the home team. Similarly, the 
graphical display provided by the OSD processor 545 can 
allow the viewer to select audio and video which provide 
post -game interviews of the home team or the visiting 
team. Other display options will be more suitable for 
other applications. For instance, a display associated 
with an educational program may include a multiple -choice 
quiz format which instructs the viewer to provide an 
answer by pressing a corresponding button on a hand-held 
remote control. 

Thus, the display will instruct the viewer to press 
a particular key on a hand-held remote control infra-red 
transmitter, for instance, to receive particular audio and 
video signals on the display device 580. The display can 
inform the viewer of the default audio and video settings, 
or provide the viewer with instructions as to changing the 
default settings. The user interface 535 will receive the 
viewer's commands and provide them to the microprocessor 
540 and memory 560. The memory may store information that 
identifies the particular viewer so that subsequent 
displays may be automatically customized. 

The microprocessor 540 will issue selection commands 
to the processing and decompression function 555 according 
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to the code, signals from the user interface 535, and 
channel mapping and control data stored in memory 560. 
For instance, assume the viewer has not yet entered any 
commands to the user interface 535 other than selecting a 
5 primary channel to view. The microprocessor will then 
determine which audio and video packets in the received 
data stream correspond to the primary signals of the 
particular programming service provider (e.g., network X) . 
Using the packet PIDs, the appropriate video and audio 

10 packets will be processed at function 555. Additionally, 
OSD data from the OSD processor 545 will be combined with 
the video signal at function 555 to form a composite video 
signal, which can allow, for instance, a split screen or 
overlay format with part of the screen of the device 580 

15 displaying the OSD graphics, and part of the screen 
displaying the video data. 

The output from function 555 will be a baseband 
signal carrying digital audio, video and graphics data. 
The baseband signal will be converted to an analog signal 

20 at digital -to -analog (D/A) converter 550, then provided to 
a modulator 570. At the modulator 570, the analog signal 
is modulated at an RP carrier frequency which is set by 
the microprocessor 540, or at a default frequency (e.g., 
60-66 MHz) which is compatible with the display device 

25 580. In accordance with the present invention, the 

microprocessor 540 can change the pre-assigned channel 
mapping data of the audio and video packets corresponding 
to a particular programming service provider and channel 
designation. This allows the alternate audio and video 

30 signals which are associated with the same program to be 
selected by the viewer and displayed on the device 580. 
For instance, the primary audio and video signals of the 
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service provider network X may be associated with the 
designator "channel 10". The present: invention can modify 
the channel napping such that alternate video and audio 
signals of "network X" are displayed on p channel 10." 

5 In particular, consider the case where the viewer 

has commanded the user interface 535 to select an audio or 
video channel other than the primary channel. Upon 
receiving the user's command, the microprocessor will read 
the channel mapping and associated data stored in the i 

0 memory 560 to determine which data packets cor re spend to 
the user's selection. Upon determining the appropriate 
?IDs, the microprocessor 540 will provide a selection 
command to the decompression and processing function 555 
to instruc- it to process the corresponding data packets. 

5 The new audio and video signal will then be provided to 

the D/A converter 55C, and then to the modulator 570. The 
new baseband analog signal provides alternative audio and 
video signals of a service provider which are modulated at 
the same RF carrier signal as the primary audio/video 

0 signals . The viewer thus has the ability to customize the 
programming service, thereby optimizing its entertainment 
and educational value. 

Figure 6 is a flow chart of the user selection 
process in accordance with the present invention. At 

5 block 610, software (e.g., object cede) is downloaded or 
installed to the terminal and stored in memory. The 
object code, which is compiled source code that is written 
in a language vhich may vary according to the specific 
terminal platform, comprises a set of instructions for the 

0 microprocessor 540 and OSD processor 545 of the terminal 
70 of Figure 5. At block 620, channel mapping and other 
control data, such as the frequency table data, is 
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received via "he packetized data stream and stored in 
memory. The channel mapping data includes pre -as signed 
channel designations on which the various programming 
service's audio/video signals are displayed. At block 
630, the user selects the primary channel of a programming 
service provider via the user interface. At block 540, 
the audio and video packets of the selected primary 
channel are processed and displayed with the pre-assicned 
channel designation. At block 650, the user invokes the 
OSD cxaphic display to determine the availability of 
alternative audio and video signals which are associated 
with the selected programming service provider. 

In some cases, such as when different programming 
service providers (e.g., network X and network Y) are 
covering the same or related events, it tnay be appropriate 
for the OSD graphics display to group the primary and/or 
alternative audio and video signals of the different 
programming services. In order to know that two or more 
service providers are covering the same event, 
corresponding data must be provided to the terminal via 
the downloaded code, channel mapping data, or other 
control data. The data may correlate audio/video data of 
an event from a single service provider which are provided 
in adjacent or non-adjacent locations in the spectrum of 
the received packetized data stream. Furthermore, the 
interface may allow the viewer to group selected signals . 

At block 660, the user selects the desired 
alternative audio/video signals (e.g., sideline camera 
angle and audio feed of a sporting event) . At block 670, 
the microprocessor of the terminal reads the memory to 
obtain and modify the channel mapping and other control 
data corresponding to the selected audio and video 
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signals. The microprocessor then issues a selection 
command to the decompression and processing function so 
that the corresponding audio and video packets are 
processed and displayed along with the OSD graphics. 
Furthermore, the selection command is optionally provided 
to a modulator so the composite audio, video and graphics 
signal will be displayed on a pre-defined spectrum 
corresponding to the primary channel. 

Accordingly, it can be seen that the present 
invention allows a television viewer to select among 
available audio and video programming alternatives to 
customize a programming service according to his or her 
particular interests. The service provider transmits 
different audio and video signals, e.g., D f a sporting 
event, along with corresponding OSD graphics data, channel 
mapping and other control data in a packetized data stream 
to a cable system headend, or directly to a terminal at 
the viewer's home. At the terminal, the data is processed 
according to object code stored therein to provide the 
viewer with a display that presents the available audio 
and video options. Based on the viewer's selections, the 
corresponding audio and video data packets are retrieved, 
processed and displayed on a primary channel designator of 
the programming service provider. Alternatively, the 
prcgramming service provider, cable system headend, or 
locally installed object code, may provide control data 
that allows the programming of two or more service 
providers to be grouped, such as when the same service 
providers are covering the same event. Or, the code which 
xs downloaded to the terminal may provide such grouping 
information. This can provide the viewer with an OSD 
display of the alternative audio and video signals of the 
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two or more programming services, thereby optimizing the 
viewer's control and ability to customize che programming. 
Moreover, in addition to audio and video signals, data 
such as statistics on a sports team or individual player, 
5 team schedule, or the like, may be provided via the data 
stream or code. Furthermore, the viewer may be provided 
with the capability to review a program segment via a re- 
run feature when appropriate memory and control means are 
provided . 

10 Although the invention has been described in 

connection with various specific embodiments , those 
skilled in the art will appreciate that numerous 
adaptations and modifications may be made thereto without 
departing from the spirit and scope of the invention as 

15 set forth in the claims. 


3ft 


(44) 


ttm¥l 0-136 27 


4.Brief Descriprion of Drawings 


Figure 1 is a diagrammatic illustration providing an 
overview of the encoding, transmission, reception, and 
distribution scheme in accordance with the present 
invention. 

Figure 2 is a diagrammatic illustration of a cable 
distribution system headend in accordance with the present 
invention. 

Figure 3 is a diagrammatic illustration of an in- 
band packetized data stream in accordance with the present 
invention. 

Figure 4 is a diagrammatic illustration of an out- 
of-band packetized data stream in accordance with the 
present invention. 

Figure 5 is a block diagram of a set -top terminal in 
accordance with the present invention. 

Figure 6 is a flow chart illustrating a user 
selection process in accordance with the present 
invention. 
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CODE INSTALLED OR DOWNLOADED TO 
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PACKETIZED DATA STREAM, STORED IN MEMORY 


USER SELECTS PRIMARY CHANNEL VIA 
USER INTERFACE 


AUDIO/VIDEO PACKETS PROCESSED AND 
DISPLAYED AT PRE— ASSIGNED SPECTRUM 


USER REQUESTS OSD GRAPHIC 


USER SELECTS ALTERNATE AUDIO/VIDEO 
ASSOCIATED WITH THE PROGRAMMING SERVICE 
OF THE PRIMARY CHANNEL 
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ABSTRACT OF THE DISCLOSURE 

A television viewer can select among a choice of 
available camera angles and audio feeds when viewing a 
sporting event such as a football game without changing the 
television channel. Audio, video and control data are 
transmitted in packetized data streams with control data 
providing a pre~assigned channel designation (e.g., channel 
10 for network X) . A set-top terminal receives and 
processes the data streams according to user-provided 
commands. The terminal includes software which can be 
downloaded via the data streams or installed locally. The 
control data in the data stream is used to provide an on- 
screen graphical display on the television that allows the 
user to select the audio and video which correspond to 
certain areas of the football stadium, for example. 
Optionally, the viewer may select alternative story lines in 
a movie or similar program. A default setting provides 
primary audio and video signals. Alternative audio and 
video signals are selected by the user and mapped to the 
channel designator of the primary signal so that the 
different camera angles and audio feeds may be seen and 
heard. The viewer is therefore given the opportunity to 
customize the programming to enhance the entertainment or 
educational value. 


2.RepresentatiYc Drawing 
None 


